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sum and did it right, but that he had an imagination so
powerful that he could conceive the possibility of devising
a classification which should fit the motions of all heavy
bodies whatever, from a sun 'to an apple." The hard sum
was done by the man who discovered a new planet by mathe-
matical analysis of the phenomena of the known planetary
system. Astronomers know the name of Adams and admire
his deed; Newton is one of the immortals.

The first three years of work on the induction motor were
mostly valuable in showing what could not be done. The
engineers played a losing game against high frequency and
single phase, and they simply developed something that
could not be used until standards of phase and frequency
were changed. Moreover, certain necessary knowledge of
motor construction was not in existence, and the engineers
started with some wrong fundamental conceptions.

In 1890 and 1891 a direct-current motor was developed
in the Westinghouse Works which had a great effect on the
advance of railway work. This was the single reduction-
gear motor, of which some account will be given when we
come to speak of electric traction. A new feature of this
railway motor, the slotted armature, was found to be suited
to alternating-current work. The results which followed
led to the analytical calculation of a new kind of induction-
motor, Stephen's "hard sum," and an experimental motor
was built and turned out to be the first motor of the modern
type constructed by anybody. By the middle of 1893 a
group of low-frequency, polyphase apparatus was built for
the Chicago World's Fair and the way was now reasonably
clear, but the induction motor was not yet commercial.
This World's Fair installation was a great event in the story
of the electric art and it will be described later at some
length.